, 729 (1982). 12. Virion proteins from an SDS gel were electroblotted to a PVDF membrane (Imobilon-P). Stained bands were excised and sequenced (Porton, model 2090E, gas-liquid phase sequencer).
Linkage analysis of ten Utah kindreds and one Texas kindred with multiple cases of cutaneous malignant melanoma (CMM) provided evidence that a locus for familial melanoma susceptibility is in the chromosomal region 9p13-p22. The genetic markers analyzed reside in a candidate region on chromosome 9p21, previously implicated by the presence of homozygous deletions in melanoma tumors and by the presence of a germline deletion in an individual with eight independent melanomas. Multipoint linkage analysis was performed between the familial melanoma susceptibility locus (MLM) and two short tandem repeat markers, D9S126 and the interferon-a (IFNA) gene, which reside in the region of somatic loss in melanoma tumors. An analysis incorporating a partially penetrant dominant melanoma susceptibility locus places MLM near IFNA and D9S126 with a maximum location score of 12.71. Therefore, the region frequently deleted in melanoma tumors on 9p21 presumably contains a locus that plays a critical role in predisposition to familial melanoma. There are approximately 32 ,000 new cases of cutaneous malignant melanoma (CMM) diagnosed annually in the United States alone and 7,800 melanoma-related deaths.
U.S. incidence rates for CMM have been increasing more rapidly than for any other cancer except that of the lung (1) . Between 1973 and in Utah, the age-adjusted incidence rate for melanoma increased from 6.4 to 14.2 per 100,000 (2) Individuals in the kindreds with other types of proliferative melanocytic lesions, for example lentigo maligna melanoma (one case), melanoma in situ (two cases), ocular melanoma (one case), and congenital melanoma (one case), were classified as unaffected for the analysis. Table 1 presents the number of melanoma cases, median age at diagnosis, and number of individuals sampled for each kindred. The melanomas diagnosed in these individuals did not differ significantly in terms of age of diagnosis or sex from all Utah melanoma cases diagnosed between 1981 and 1990.
Cytogenetically detectable loss or rearrangement of chromosome 9p occurs in approximately 46% of all melanomas. The identification of 9p rearrangements in both melanoma precursor lesions (dysplastic nevi) and primary lesions implicated a 9p locus that participates in early melanoma development (7) . Loss of heterozygosity (LOH) studies further indicate the existence of a tumor suppressor locus that is mutated in most, if not all, cutaneous melanomas (8, 9) . In 86% of melanoma tumors and cell lines, the DNA markers in this region are deleted in a hemi-or homozygous fashion (8) . A candidate region of 2 to 3 Mb on 9p21 was delineated on the distal side by the interferon-a (IFNA) genes and on the proximal side by the anonymous DNA marker D9S3 (8) . A newly described marker, D9S126, lies between these loci, and homozygous deletions of or D9S3, or D9S126 and D9S3, have been detected in two unrelated melanoma cell lines (8, 10 Figure 2 presents the multipoint linkage analysis location scores for both models. The multipoint location score maximized at 12.71 for MLM localization between IFNA and D9S126 for the age-specific model and 10.52 at a recombination fraction of 0.05 distal to IFNA for the affected-only model. The multilocus APM analysis used the iiVP weighting function for allele frequencies (22) and indicated a significant excess of chromosome 9 haplotype sharing among affected individuals (P < 0.001). The agreement of all three approaches supported linkage to 9p.
The genetic heterogeneity of IFNA and D9S126 linkage to MLM was tested with the admixture test as implemented in the HOMOG program (25) . No statistically significant evidence of heterogeneity was found for either marker for either genetic model. Two of the 11 kindreds showed strong linkage to 9pl3-p22, with multipoint location scores greater than 3 at the most likely location in each kindred under both models (K1771 and K3346). Three other kindreds were suggestive of linkage to this region (K3137, K1764, and K3012), with location scores ranging from 0.64 to 1.90. The remaining kindreds were largely uninformative under the age-specific model. No significant heterogeneity was identified using multilocus location scores.
Melanoma susceptibility has been associated with DNS since its first description in 1978 (26) . A number of families with multiple melanoma cases were analyzed for segregation (27) . Members of the families were defined to have melanoma, DNS, or both, or were considered normal. Although segregation analysis did not reject a Mendelian dominant model for melanoma alone, the analysis of melanoma and DNS together did not conform to a Mendelian dominant model. Pathologists also disagree on the diagnosis of dysplasia in nevi. The NIH consensus development conference on melanoma (28) suggested that the diagnosis of dysplastic nevus is ambiguous and should not be used. Our studies of nevi in Utah kindreds suggest that a quantitative trait based on number and size of nevi is inherited as a common codominant major locus in some kindreds (29) . CMM/DNS data studies consistently rejected rare dominant inheritance as a model for DNS (5, 30) . Because the number of nevi could be associated with melanoma risk (31) , total number of nevi is also being examined as a melanoma-associated phenotype (5, 29) .
Linkage studies analyzing the combined trait of CMM/DNS have yielded conflicting results. A gene predisposing to CMM and DNS was linked to Rh on the short arm of chromosome 1 (32 (34) . Analysis of linkage between CMM/DNS and the D9S3 locus in four melanoma-prone families excluded close linkage (35) .
As family data from a large number of populations become available, the nature of the genetic predisposition to melanoma will begin to emerge. The existence of genetic heterogeneity may be suggested by kindreds exhibiting lack of 9p linkage; however, heterogeneity is confounded by the presence of sporadic cases and could be difficult to assess in small kindreds. Analysis is further complicated by tenfold differences in frequencies of CMM in caucasian populations of Northern European origin with different degrees of sun exposure (36) . Genetic heterogeneity will only be resolved by the confirmation of linkage to other chromosomes. To (2) .
The cyclic nucleotide-gated ion channels (CNG channels) from olfactory and retinal neurons are unexpected members of the S4-containing superfamily of ion channels (3, 4 (6, 7) .
The sequence similarity between voltage-activated K+ channels and CNG channels is intriguing because they are functionally so dissimilar. The P regions are conserved (Fig. 1A ), yet the ion conduction properties of these channels are not at all alike. The CNG channels do not discriminate between the alkali metal cations Na+ and K+; both are highly permeant (8, 9) . Furthermore, the CNG channels are blocked by the divalent cations Ca2+ and Mg2+ (9, 10) . The (Fig. 1A) (11) . To 
